SUMMARY Clinical and morphological findings are described in 2 adults with combined valvular pulmonary and aortic stenosis with atrial septal defect, an extremely rare combination of lesions. The direction of the shunt via the atrial septal defect in this combination appears to be dependent on the relative degree of outflow obstruction on the right side compared with the left side of the heart. In 1 patient the degree ofobstruction at the pulmonary valve was nearly three times that at the aortic valve and, therefore, the shunt was right to left and the patient was severely cyanotic. In the other patient, the degree of obstruction at the pulmonary valve was slightly less than that at the aortic valve and, therefore, the shunt was entirely left to right and the patient was acyanotic. Diagnosis of an associated obstructive lesion on the left side of the heart in a patient with an obstructive lesion on the right side of the heart is essential because operative relief of the right-sided obstruction without relief of the left-sided obstruction may lead to rapid, fatal pulmonary congestion.
Isolated pulmonary valve stenosis, with or without patent foramen ovale, is fairly common. Isolated aortic valve stenosis, in contrast, is far more common but associated patency of the foramen ovale is infrequent (Roberts, 1970) . Though both as isolated lesions are common, combined pulmonary and aortic valve stenosis in the same patient is extremely rare with or without associated atrial septal defect. This report describes clinical and morphological observations in 2 adults with combined valvular pulmonary and aortic stenosis associated with atrial septal defect, and points out useful findings which should call attention to this unusual combination of lesions.
Case reports CASE 1
A 33-year-old man was noted to have a praecordial murmur at birth and cyanosis at the age of 6 years. His exercise tolerance was always limited. Examination at the age of 20 disclosed a systolic ejection murmur over the cardiac base and severe clubbing.
The haematocrit was 87 per cent. Chest x-ray film disclosed the heart and pulmonary vessels to on chest x-ray film was slightly enlarged (Fig. 2) , the aorta was elongated and dilated, and the pulmonary vessels were less prominent than normal.
At operation in March 1963, the pericardial space was obliterated by fibrous adhesions and foci of calcific deposits. Numerous collateral vessels were present in the mediastinum and pleura. A thrill was palpated in the ascending aorta. The pulmonary valve was heavily calcified and devoid of an orifice. Portions of the pulmonary valve and of the crista supraventricularis were excised. The large atrial septal defect (Fig. 2 ) was closed by a Teflon patch containing two perforations 0-6 cm in size. After coming off cardiopulmonary bypass, the pressure in the pulmonary trunk was 15/7 mmHg and in the right ventricle 35/7 mmHg. Simultaneous left ventricular and brachial arterial pressures were 125/15 and 75/40 mmHg, respectively. No procedure was carried out on the stenotic aortic valve. On return to the recovery room, he was hypotensive, despite vasopressors, and died 12 hours later.
At necropsy, 1200 ml blood was present in the pleural spaces. The heart weighed 450 g, the old pulmonary-subclavian arterial shunt was widely patent, the atrial septal patch was intact, and the right ventricular outflow tract and pulmonary valve appeared to be adequately opened (Fig. 2) . The aortic valve was three-cuspid, calcified, and stenotic (Fig. 2) right atrium, mean 11 with a wave 21 mmHg. A left-to-right shunt of 1-2 to 1 was present at the atrial level.
Examination at the National Heart, Lung, and Blood Institute in November 1977 disclosed fixed splitting of the second heart sound at the cardiac base, a fourth heart sound, and a grade 3/6 holosystolic murmur over the entire praecordium, loudest along the left sternal border. There was mild pedal oedema. The blood haematocrit was 43 per cent. The electrocardiogram (Fig. 3) showed biventricular hypertrophy, atrial abnormality, and indeterminate axis. Chest radiograph (Fig. 3) showed mild enlargement of the cardiac silhouette, dilatation of the ascending aorta, and calcific deposits in the aortic valve. The aortic valve was congenitally bicuspid (Fig. 4) and heavily calcified; it was excised and replaced with a Bjork-Shiley prosthesis (size no. 19). The pulmonary valve was dome shaped, had a small central orifice, and was free of gross calcific deposits (Fig. 4) 
Comments
The 2 patients described above were adults (33 and 51 years old), both had had praecordial murmurs from birth, both had severe valvular pulmonary stenosis (152 and 102 mmHg gradients), both had considerable valvular aortic stenosis (57 and 115 mmHg gradients), and both had defects in the atrial septum. In case 1, the gradient across the pulmonary valve before operation was nearly 3 times that of the gradient across the aortic valve (152 compared with 57 mmHg) and, consequently, the direction of the shunt across the large atrial septal defect was mainly right to left. In contrast, in case 2, the gradient across the pulmonary valve was slightly less than that across the aortic valve (102 compared to 115 mmHg) and, consequently, the shunt across the atrial septal defect, though small, nevertheless, was entirely left to right. When obstructive lesions are present on both sides of the heart, it is essential that both be recognised preoperatively and treated appropriately because relief of the right-sided obstruction without relief of the left-sided obstruction may cause fatal pulmonary congestion (Roberts et al., 1962) . In our case 1, the pulmonary valve stenosis was relieved and the atrial septal defect was closed but the aortic stenosis (57 mmHg gradient) was not relieved.
Diagnosis of a left-sided cardiac obstructive lesion in the presence of right-sided obstruction may be difficult. Though present in both patients, dilatation and elongation of the ascending aorta on chest x-ray film was the only clinical clue in our case 1 suggesting an obstruction at the aortic valve level. In contrast to the rarity of combined stenosis at the pulmonary and aortic valve levels, combined subvalvular right and left ventricular outflow obstruction and combined pulmonary and aortic supravalvular stenosis is not so uncommon. Most of the patients with combined subvalvular obstruction have hypertrophic cardiomyopathy (Neufeld et al., 1960; Maron et al., 1974) and most of the patients with combined supravalvular obstruction have the hypercalcaemic or Williams syndrome (Beuren et al., 1964) .
